From: Hartman & Hartman, P.C. (219) 464-1165 To: 3600 Technology Center 



Date: 16-Feb-20O5 Time: 10:13:43 PM 



Page 7 cf 31 



Application No. 10/709,960 

Docket No. A4-1786 

Amendment dated February 16, 2005 

Reply to Office Action of November 4, 2004 



Amendments to the Claims: 




This listing of claims will replace all prior versions, and listings, of claims in the 
application. 



Claim 1 (currently amended): An apparatus for man e uv e ring an 

object in a zero or low-gravity environment, the apparatus comprising: 

means for generating a magnetic field in proximity to an orbital path in 
the zero or low-gravity environment; and 

an object moving a mov i ng obj e ct in proximity to the generating 
means and having a trajectory and speed, the object being sufficiently close to 
the generating means such that the magnetic field alters at least one of the 
trajectory and speed of the object to selectively inject the object into orbit along 
the orbital path or eject the object from the orbital path . 

Claim 2 (original): The apparatus according to claim 1 , wherein the 
object contains a ferrous material or an electromagnet or holds a static charge. 



Listing of Claims: 




Claim 3 (original): The apparatus according to claim 1 , wherein the 
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generating means defines an opening of sufficient size to enable the objection :^no *-tv 
move through the opening. 

Claim 4 (currently amended): The apparatus according to claim 3, 
wherein the generating means is configured for passage op e rab le to a l ter only 
the sp ee d of the object completely as th e obj e ct pass e s through th e op e ning 
of- the generating means. 

Claim 5 (original): The apparatus according to claim 4, wherein the 
generating means is operable to decelerate the object. 

Claim 6 (original): The apparatus according to claim 4, wherein the 
generating means is operable to accelerate the object. 

Claim 7 (currently amended): The apparatus according to claim 1, 
wherein the generating means comprises a coil that defines an opening and the 
coil g e n e rat i ng m e ans is operable to alter only the trajectory of the object as 
the object moves past but not through the opening. 

Claim 8 (original): The apparatus according to claim 1 , wherein the 
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generating means comprises at least one coil. .-«-.*r:af::- - . ?3£5~^rS*&»st ? *• 

Claim 9 (currently amended): The apparatus according to claim 1, 
wherein the generating means comprises a plurality of -«ette- concentrically 
aligned coils, each of the concentricallv-alioned coils generating a magnetic 
field that alters the speed of the object . 

Claim 10 (currently amended): The apparatus according to claim 9, 
wherein the concentrically-aligned p l ura li ty of coils have decreasing sizes in 
one direction of their concentric alignment. 

Claim 1 1 (currently amended): The apparatus according to claim 1, 
wherein the generating means comprises a plurality of coils aligned along an 
arcuate path , each of the arcuatelv-aligned coils generating a magnetic field 
that alters at least the trajectory of the object . 

Claim 12 (currently amended): The apparatus according to claim 11, 
wherein each of the arcuatelv-aligned coils has an axis, the axes of the 
arcuately-aligned coils are aligned as radii of a circle, and the magnetic fields of 
the arcuately-aligned coils push the object away from the arcuatelv-aligned 
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coils or pull the object toward the arcuatelv-aliqned coils. .-imp*^.-- . 

Claim 13 (currently amended): The apparatus according to claim 
1 1 .wherein each of the arcuatelv-aliqned coils has an axis, the axes of the 
arcuatelv-aliqned coils are aligned as radii of a spiral, and the magnetic fields of 
the arcuately-aligned coils push -ptrtf- the object away from toward the 
arcuately-aligned coils or pull the object toward the arcuately-aligned coils. 

Claim 14 (original): The apparatus according to claim 1, wherein the 
generating means comprises means for controlling the attitude of the 
generating means relative to the object. 

Claim 15 (original): The apparatus according to claim 1 , wherein the 
generating means comprises means for receiving and sending 
communications. 

Claim 16 (original): The apparatus according to claim 1 , wherein the 
generating means comprises: 

means for receiving and sending communications; and 

means for controlling the attitude of the generating means relative to 
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the object in response to the communications received by the receiving and 
sending means. 

Claim 17 (original): The apparatus according to claim 1 , wherein the 
generating means comprises means for capturing and storing energy of a 
back-emf pulse created as the object enters the magnetic field generated by 
the generating means. 

Claim 18 (original): The apparatus according to claim 1 , wherein the 
generating means comprises means for capturing and storing solar energy. 

Claim 19 (currently amended): An apparatus for maneuvering an 
object having a trajectory and speed in a zero or low-gravity environment, the 
apparatus comprising: 

a plurality of coils aligned, separated, and spaced apart from each 
other along a path , each coil generating a magnetic field in the zero or low- 
gravity environment; and 

wherein the coils are oriented and spaced along the path so that their 
magnetic fields cooperate to alter the trajectory and speed of the object as the 
object moves in proximity to the path. 
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a moving obj e ct i n proxim i ty to th e co il and hav i ng a traj e ctory and 




th e obj e ct. 

Claim 20 (currently amended): The apparatus according to claim 19, 
wherein at least some of the coils are concentrically aligned, each of the 
concentricallv-alianed coils defines an opening of sufficient size to enable the 
object to move through the opening, and the apparatus alters the speed of the 
object as the object successively passes through the openings of the 
concentrically-aligned coils. 

Claim 21 (currently amended): The apparatus according to claim 20, 
wherein at least a portion of the path is an orbital path, th e apparatus i s a 
orb i ta l pay l oad catcher. 

Claim 22 (currently amended): The apparatus according to claim 20, 

apparatus further comprises means for capturing and storing energy of a back- 

- 10- 



PAGE 12/31 * RCVD AT 2/16/2005 11:15:07 PM [Eastern Standard Time] * SVR:UBPTO-EFXRF-1/1 * DNI 8:8729306 * C8IO:(219) 464-1166 * DURATION (mm~ss):08-52 



From: Hartman & Hariman, PC (219) 464-116G To: 3600 Technology Center 



Oate: 16-Feb-20Q5 Time: 10:13:43 PM 



Page 13 of 31 



Application No. 10/709,960 

Docket No. A4-1 786 

Amendment dated February 16 : 2005 

Reply to Office Action of November 4, 2004 

emf pulse created as the object enters the magnetic fields fi e ld generated by 
the concentrically-aligned coils. 

Claim 23 (currently amended): The apparatus according to claim 19, 
wherein at least some of the coils are aligned along an arcuate path, each of 
the arcuately-aligned coils has an axis, the axes of the arcuatelv-alianed coils 
are aligned as radii of a circle, and the magnetic fields of the arcuatelv-alianed 
coils push the object away from the arcuately-aligned coils or pull the object 
toward the arcuatelv-alianed coils so as to alter the trajectory of the object. 

Claim 24 (currently amended): The apparatus according to claim 19, 
wherein at least some of the coils are aligned along an arcuate path, -the- each 
of the arcuately-aligned coils has an axis, the axes of the arcuatelv-alianed coils 
are aligned as radii of a spiral, and the magnetic fields of the arcuatelv-alianed 
coils push -ptrtf- the object away from toward the arcuatelv-alianed coils or pull 
the object toward the arcuatelv-alianed coils so as to alter the trajectory of the 
object. 

Claim 25 (currently amended): A method of transferring 
man e uv e r i ng an object to an orbital path in a zero or low-gravity environment, 
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the method comprising the steps of: 

generating a magnetic field in proximity to the orbital path; 
low-gravity e nvironm e nt; and 




and speed in proximity to the magnetic field, the object being sufficiently close 
to the magnetic field such that the magnetic field alters at least one of the 
trajectory and speed of the object to inject the object into orbit along the orbital 
path . 

Claim 26 (original): The method according to claim 25, wherein the 
magnetic field is generated by at least one coil defining an opening and the 
magnetic field alters the speed of the object as the object moves through the 
opening. 



Claim 27 (original): The method according to claim 26, wherein the 



magnetic field decelerates the object. 

Claim 28 (currently amended): The method according to claim 25. 
further comprising the step of accelerating the object with the magnetic field to 
cause the object to leave the orbital path, c l a i m 27 f wh e r e in th e magn e t i c fi e h 





causing the object to move with -rrtovt 




a trajectory 
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Claim 29 (currently amended): A method of maneuvering an object 
in a zero or low-gravity environment, the method comprising the steps of: -The 
m e thod accord i ng to c l aim 25 

generating a magnetic field in the zero or low-gravity environment 
wherein the magnetic field is generated by at least one coil defining an opening 
and 

causing the object to move with a trajectory and speed in proximity to 
the magnetic field, the object being sufficiently close to the magnetic field such 
that the magnetic field alters the trajectory of the object as the object moves 
past but not through the opening. 

Claim 30 (currently amended): The method according to claim 25, 
wherein a plurality of magnetic fields are generated by a plurality of -eette- 
concentrically aligned coils, each of the concentrically-aligned coils generating a 
magnetic field that alters the speed of the object to inject the object into orbit 
along the orbital path . 

Claim 31 (currently amended): The method according to claim 30, 
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wherein the concentrically-aligned plural i ty of coils have decreasing sizes in 
one direction of their concentric alignment. 

Claim 32 (currently amended): The method according to claim 29. 
cla i m 25, wherein a plurality of magnetic fields are generated by a plurality of 
coils aligned along an arcuate path , each of the arcuatelv-aligned coils 
generating a magnetic field that alters at least the trajectory of the object as the 
object moves past but not through openings of the arcuatelv-aligned coils. 

Claim 33 (currently amended): The method according to claim 32, 
wherein each of the arcuately-aligned coils has an axis, the axes of the 
arcuately-aligned coils are aligned as radii of a circle, and the magnetic fields of 
the arcuately-aligned coils push the object away from the arcuately-aligned 
coils or pull the object toward the arcuatelv-aligned coils. 

Claim 34 (currently amended): The method according to claim 32, 
wherein each of the arcuatelv-aligned coils has an axis, the axes of the 
arcuatelv-aligned coils are aligned as radii of a spiral, and the magnetic fields of 
the arcuately-aligned coils push -ptttt- the object away from toward the 
arcuatelv-aligned coils or pull the object toward the arcuately-aligned coils. 
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Claim 35 (original): The method according to claim 25, further 
comprising the step of controlling the orientation of the magnetic field relative to 
the object. 

Claim 36 (original): The method according to claim 25, further 
comprising the steps: 

receiving and sending communications; and 

controlling the orientation of the magnetic field relative to the object in 
response to the received communications. 

Claim 37 (original): The method according to claim 25, further 
comprising the step of capturing and storing energy of a back-emf pulse 
created as the object enters the magnetic field. 

Claim 38 (original): The method according to claim 25, further 
comprising the step of capturing and storing solar energy. 

Claim 39 (currently amended): A method of maneuvering an object 
having a trajectory and speed in a zero or low-gravity environment, the method 
comprising the steps of: 
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providing a plurality of coils aligned, separated, and spaced apart : ^ ^^bo 

from each other, each coil generating a magnetic field in the zero or low-gravity 
environment; and 

causing the object to move mov i ng an obj e ct having a traj e ctory and 
speech in proximity to each of the coils, the object passing th e coi l , th e obj e ct 
containing a f e rrous mat e rial or an el ectromagn e t or ho l ds a static charg e and 
b ei ng sufficiently close to each at le ast on e of the coils such that the magnetic 
fields thereof cooperate to alter fi el d of th e co il a l t e rs at l e ast on e of the 
trajectory and speed of the object. 

Claim 40 (currently amended): The method according to claim 39, 
wherein at least some of the coils are concentrically aligned, each of the 
concentrically-aligned coils defines an opening of sufficient size to enable the 
object to move through the opening, and the speed of the object is altered as 
the object passes successively through the openings of the concentrically- 
aligned coils. 

Claim 41 (currently amended): The method according to claim 40, 
wherein the causing step injects the object into orbit along an orbital path. 
obj e ct is caught by th e plura li ty of coi l s. 
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GtT- Claim 42 (currently amended): The method according to claim 41, 

further comprising the steps of: 

capturing and storing energy of a back-emf pulse created as the 
object enters the magnetic field of each of the coils ; and 

ejecting l aunch i ng the object from the orbital path with the coils using 
the energy. 

Claim 43 (currently amended): The method according to claim 41, 
wherein at least some of the coils are aligned along an arcuate path, each of 
the arcuatelv-aligned coils has an axis, the axes of the arcuatelv-aligned coils 
are aligned as radii of a circle, and the magnetic fields of the arcuately-aligned 
coils push the object away from the arcuately-aligned coils or pull the object 
toward the arcuately-aligned coils so as to alter the trajectory of the object. 

Claim 44 (currently amended): The method according to claim 41, 
wherein at least some of the coils are aligned along an arcuate path. 4he- each 
of the arcuatelv-aligned coils has an axis, the axes of the arcuatelv-aligned coils 
are aligned as radii of a spiral, and the magnetic fields of the arcuately-aligned 
coils push -ptrfh the object away from toward the arcuately-aligned coils or pull 
the object toward the arcuatelv-aligned coils so as to alter the trajectory of the 
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object. 
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